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Detection of pathogenic agents in the Kyoto City Epidemiological Surveillance of

Infectious Diseases in 2019

Division of Microbiology

Abstract

Virological and bacteriological tests were performed using various specimens from patients in the Kyoto

City Epidemiological Surveillance of Infectious Diseases in 2019. Of 323 patients, 143 were positive for

viral and/or bacterial agents. An annual detection rate of these agents was 44. 3% of the surveyed patients.

141 strains of viruses and 34 strains of bacteria were detected in total. Seasonal Influenza viruses were

detected from the patients with influenza mostly in January and December. Enteroviruses were detected during

the period between early summer and autumn mostly in the patients with Herpangina and Hand-foot—and-mouth

disease. Various types of viruses were detected especially in the 1-4 year age group.
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Survey of mosquitoes in Kyoto city using BG-Sentinel ™2 trap in 2019
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Division of Microbiology Sanitary animals
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RBHICHETE2REMLATOERRBREICOLNT
Analysis of Heavy Metal Concentrations in Total Suspended Particles in Kyoto City

# Rl—E&8
Soichiro BAN

Abstract

In order to recognize the pollution status of atmospheric particle matter in Kyoto City, TSP (Total
Suspended Particle) samples were collected at 3 sampling points in Kyoto City, Sakyo Ward office, Omiya
automobile exhaust gas monitoring station and Kyoto City institute of health and environmental sciences
from March, 2019 to February, 2020. The concentrations of the 26 elements of TSP samples were de-
termined by ICP-MS. Concentrations of the following natural origin elements K, Ti, Mn, Fe, Co, Rb, and
TSP levels showed high correlation coefficient, while concentrations of the following anthropogenic origin
elements Cu, Zn, Sn, Sb, Pb showed high correlation coefficient.

Concentrations of the Ca, Ti, Cr, Fe, Cu, Zn, Sn, Sb, Ba in Omiya monitoring station were twice or more
than in Sakyo Ward office, suggesting that Omiya monitoring station was affected by mobile pollution
sources. From the ratio of metal concentrations, Pb/Zn, V/Mn, and AS/V, we evaluated the long-range
transported air pollutions from the continent. We obtained 0.89 as Pb/Zn, 2.7 as As/V at Sakyo word
office on Jan.21,2020, that were highest values in this study, suggesting Sakyo Ward office was affected
by anthropogenic emission sources such as coal combustion. From the backward trajectory analysis, it
was revealed that the air mass travelled through central China and the Korean peninsula to Kyoto City on

Jan.21,2020, suggesting that long-range transported air pollution was observed in Kyoto City.

Key words
Total Suspended Particle /i ik 7-Ik¥'E, Heavy Metal/EH4: /&, ICP-MS /ICP & &/ H1iE,
Ratio of metal concentration/ 4B, Long-range transported air pollution /& Bl K55 %

1 iz
REPIZE, T8, ABEEOHT A I HREORBES L 2 Bk
FI2E-T, ZLOMLANEREL TS, ZhHOBTARIC (1) LA

IIMEDOHEESRPEENTNDZERH Y, ZHHDMENITEL
VAN TER LIZ50, L ET DR S 5, 5T,
RRGGEIHETIESE, 1997 F DA ERKIGIMHET=4 )

BJFTH 26 Tl
(Ag, Al, As, Ba, Be, Ca, Cd, Ce, Co, Cr, Cu, Fe, K, Mn,
Mo, Na, Ni, Pb, Rb, Sb, Se, Sm, Sn, Ti, V, Zn)

VIR FE L TRY, K& OEEEE U A (Total Suspended (2) HEEHIE

Particular, TSP)IZE FNHEEIHIMEITHEE S TVD 64 TSP OfitE

JEIC#E (As, Be, Cr, Mn, Ni, Hg) ZXIGUIIEZEML TE7, T HHHHE AR (Pal1flex f1 2500QAT-UP) {2/ A AR U =
TSP FDZFDMDEREICHNT AW TIIARTIE T, KT ORED — LW 77— (GEMEE  HV-1000) Ttk 1000 L/min
FREZAR TE TV RD o7z, 2017 4 3 A, HWFSEETT ICPMS T 24 Wi L7z,

PEAIN, WERSBOLICRFRSITAREE 2207, 4, (3)  FHATHLA S O

THOHEEDORERKIGIIEE =2 V) o TR TAERIX
AT (—IERED) & BHERETR (hiH) T, 2019 424 A5 2020
2 AETOM, #A 1, "M AV a—2bP 7 T7—I2Lbh 24
IRFFHIERE L7 TSP ¥ o 7/ S AABRERATIERT (2E) "C 2019 4F-3
A8 BT b 24 R L 72 TSP H 2 7 /UZHONWT, B
RGBS T D4 RmE L e LT 26 OSE CREE
EL, TR ONERSROMHT AT > 7o D THRET 2,

SRR BRI e BREEAIM

100

T AR ERT R L Gl R X AR R FHHET)
20194E3 A 12 B~3 A 22 BOW-A 8 A4 B 24 HifH
YTV T E T,

A4 ERERETEREEERRRARE , EIT) R OH
PERE R (P XK =T A ERKIGIEE=2 Y
VRO BERRIZHE N 2019 FE 4 H G 2020 22 A £ C
A 18] 24 B30V o 7 %4777,



REBHEERBARAFRN0.86 (2020)

(4) AL B FEIMELL FOMEIZW T, B FERED 1/2 ofE
TSP %4t L 7= A E A ERKIGIENE FiE~ == A, XAz B TSP R, X2~ 5 12
TV 2) FeEID A VAR OB HEICHE > THIMER L=, A% FHLSIZIT DA B ORIERE R A7~ T,

<A 7y x—75fiEEE (Anton-Paar £t :MultiwavePro)
Z TR fift%, e (2+98) TR L CAJ@ i Rl

®1 SETRIMEMSE

- B - shimadzu ICPMS-2030
e L1 F5XTHR £ 8.0L/min
(6) ik BEH R : 1.1L/min
EJRTEDO NN TFEREE 7T A~ G EorEE % H v UTHR 2 0.7L/min
W, BIESEE R 1IORT, Y7V 7RE 15.0mm
6) HIHERT FobTYTI AR
B ‘ TIVHZ :6.0mL/min
ENTEREEITCATHIERER S TE 2 o & —D3AB L T 5%k PVER <10V
TN — L METEX % VT, 5 H OB 5 bR THILE—TANE TV
AT aAT 7=, FRATIEEEE 1000 A — R, FRABRARRS Fvyn— HAoaVFe -
D 2 W AR L L, 72 B fRbT L7, TIATb=F Iz b-F
3 gEmE N ff:z"‘)‘/ﬁ“:—‘/ L8 .
J—— HETER : Be(9)Na(23)AI(27)K(39)Ca(43)Ti(47)V (51)
(1) IR ORER: : Cr(52)Mn(55)Fe(56)Co(59)Ni(60)Cu(63)Zn(66)
F2TERKRAEITE (BB, BEERER (hiE)  As(75)Se(78)Rb(85)Mo(95)Ag(109)Cd(114)
3 L OEHEBREIZEAT () THIE L7- TSP B L OB T : Sn(118)Sh(121)Ba(138)Ce(140)Sm(147)Pb(208)
FOMERR BAME, BN, T 277, PR : Li(7)Sc(45)Ga(7Din(115)¥(89)
%2 EREITEAERER B TSP : ug/m®, Zofs:ng/m’
ERXBETES(—KIRE) BEEAER(AE) BERBMER(TER)
IRERHARS 2019/4~2020/2 2019/4~2020/2 2019/3/12~3/22
Max Min Avg Max Min Avg Max Min Avg
TSP 76.0 13.7 28.5 72.1 22.6 36.1 52.3 18.9 31.2
Be 0.0459 0.00124 0.0115 0.0577 0.00283 0.0146  0.00872 0.00266 0.00450
Na 1113 301 707 1099 341 775 2087 197 650
Al 711 174 399 1230 241 621 210 6.33 57.2
K 663 81.5 200 706 133 259 328 166 236
Ca 567 78.6 249 1072 304 600 453 192 287
Ti 96.4 6.50 22.9 136 25.0 49.0 35.8 10.4 27.6
' 474  0.303 1.83 5.14  0.658 2.01 5.43  0.344 1.79
Cr 4.75 1.03 2.22 11.4 2.23 4.71 6.54  0.852 3.32
Mn 31.4 2.77 8.71 41.0 6.88 14.9 18.6 3.18 12.0
Fe 897 71.6 269 1189 300 545 588 112 363
Co 0.426 0.0441  0.136 0.547 0.0976  0.214 0.227 0.0381  0.138
Ni 4.16 0.87 2.08 4.13 1.62 2.83 4.03  0.418 1.73
Cu 11.9 2.54 5.36 27.6 6.74 15.2 13.2 2.36 7.40
Zn 103 4.59 26.3 179 25.5 68.7 68.7 14.8 48.5
As 1.69 0.151  0.524 1.61  0.176  0.527 1.68  0.808 1.19
Se 1.40 0.17 0.59 1.47  0.196 0.64 1.01 0221 0.573
Rb 1.88  0.133  0.476 2.38  0.320 0.738 0.896  0.434  0.601
Mo 0.778  0.188  0.472 1.65 0502  0.845 3.33  0.312 1.59
Ag 0.901  0.034  0.294 1.53  0.053  0.450 0.184 0.0375  0.122
cd 0.339 0.0318  0.153 0.403 0.0586  0.179 0.340  0.102  0.233
Sn 1.83  0.399  0.950 3.75 1.22 2.02 7.06  0.275 1.86
Sb 7.39  0.253  1.346 7.88 1.00 2.78 4.41  0.295 2.21
Ba 64.4 9.8 34.2 283 36.2 108 28.0 11.7 20.6
Ce 1.49  0.196  0.892 1.79  0.556 1.20 0.516  0.200  0.413
Sm 0.193 0.00585 0.0989 0.271 0.0405  0.146 0.0478 0.00156 0.0125
Pb 21.1 2.14 7.65 21.7 3.09  10.39 14.7 4.81 11.0
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LlEfEag & Lic@RmOFEANIT, Be, Mn, Fe, Ti, Al,
Ca IXEEHIK, Ni, VIXAHRSERSK, Cr, As, Pb, Cd, Cu,
Zn, Sb (IFEFARFEUIBIMTIEL SNTWD, Tz, Fe,
Cu, Ba, Sb DFEAJRE LTT L—F 3y ROFELENIRE SN
Tnd, 29

TR KA AT & BHERE RO B IR O -1l % b
4%& Ca, Ti, Cr, Fe, Cu, Zn, Sn, Sh, Ba DOIREENHHE
KERDIED D 2 {52 EmioTz,

Fe, Cu, Ba, SbiW\FILbRAERE LTI L—F 3y R

DHRESNTEY, INEOBYERERTIE, BEEEOR
BRI BREEIRE D& D N AR ERIROR B % L
DL HFTNBEBZ LN,

HERRIGYMEE =41 7 OB EICHEE
SNTND, As, Be, Cr, Mn, Ni (Z2WTiE, WIhuofl
TEHUSCOTE G K 29 EEOFET=4 ) VI
FEROAEIME As (1.4 ng/m’), Be (0.018 ng/u’),
Cr (4.6 ng/m’), Mn (22 ng/m’), Ni (3.4 ng/m’) % F
[F]> TV,

*3 TSPRUZRBRERMOBRERE(ERRBETS)
TSP Be Na Al K Ca Ti \4 Ctr Mn Fe Co Ni Cu Zn As Se Rb Mo Ag Cd Sn Sb Ba Ce Sm Pb
TSP —
Be 0.88 —
Na 0.07 0.04 —
Al 0.54 0.41 0.00 — —FHBEFR%20.980 1
K 0.96 0.90 0.12 0.53 — —ABIFR%0.88L |
Ca 0.72 0.62 0.22 0.86 0.71 — —FABRER0.7L0 |
Ti 0.97 0.91 0.10 0.64 0.99 0.79 —
v 0.73 0.59 0.18 0.79 0.69 0.84 0.76 —
Cr 0.40 0.24 0.22 0.72 0.34 0.84 0.43 0.69 —
Mn 0.99 0.89 0.08 0.64/ 0.97 0.79 0.99 0.77 0.46 —
Fe 0.98 0.89 0.06 0.65 0.96 0.81 0.98 0.75 0.50 0.99 —
Co 0.94 0.81 -0.07 0.76 0.92 0.81 0.96 0.83 0.50 0.97 0.96 —
Ni 0.45 0.24 025 0.75 0.39 0.85 0.47 0.83 0.94 0.50 0.51 0.57 —
Cu 0.21 0.09 0.14 0.14 0.11 0.29 0.14 0.10 0.60 0.19 0.26 0.12 0.34 —
Zn 0.31 0.13 0.19 0.03 0.22 0.25 0.21 0.05 0.50 0.26 0.32 0.15 0.29 0.94 —
As 0.78 0.75 0.04 0.21 0.83 0.42 0.78 0.53 0.06 0.75 0.72 0.70 0.24 -0.22 -0.01 —
Se 0.49 0.43 0.12 0.57 0.37 0.72 0.46 0.68 0.64 0.53 0.53 0.56 0.66 0.18 0.06 0.14 —
Rb 0.95 0.89 0.24 0.63 0.98 0.81 0.99 0.79 0.47 0.98 0.97 0.93 0.52 0.15 0.21 0.75 0.51 —
Mo 0.62 0.55 0.25 0.40 0.51 0.68 0.56 0.65 0.78 0.61 0.65 0.54 0.68 0.72 0.66 0.28 0.63 0.60 —
Ag  -0.02 -0.24 0.09 -0.15 -0.04 -0.08 -0.09 -0.10 0.24 -0.08 -0.04 -0.12 0.15 0.62 0.72 -0.02 -0.47 -0.10 0.25 —
Cd 0.86 0.77 0.21 0.15 0.82 0.50 0.77 0.40 0.26 0.80 0.81 0.67 0.22 0.40 0.54 0.65 0.35 0.79 0.63 0.16 —
Sn 0.35 0.17 0.17 0.30 0.20 0.51 0.25 0.39 0.79 0.32 0.38 0.28 0.65 0.89 0.84 -0.02 0.42 0.27 0.86 0.56 0.43 —
Sb 0.17 0.02 0.26 -0.14 0.11 0.07 0.08 -0.13 0.33 0.11 0.17 -0.02 0.10 0.89 0.97 -0.10 -0.14 0.08 0.51 0.78 0.48 0.72 —
Ba 0.19 0.12 0.03 0.43 0.23 0.39 0.27 022 0.53 0.23 0.28 0.23 041 0.53 0.54 0.09 -0.22 0.22 0.35 0.66 0.07 0.53 0.50 —
Ce 0.40 0.14 0.46 0.76 0.43 0.80 0.48 0.69 0.78 0.48 0.47 0.53 0.83 0.23 0.22 0.15 0.48 0.55 0.41 0.12 0.23 0.40 0.12 0.35 —
Sm -0.48 -0.59 -0.39 0.36 -0.54 0.04 -0.43 -0.04 0.32 -0.41 -0.38 -0.21 0.26 0.08 -0.12 -0.66 0.08 -0.46 -0.19 0.03 -0.67 0.12 -0.18 0.22 0.22 —
Pb 0.42 0.40 0.12 -0.16 0.39 0.18 0.34 -0.03 0.27 0.36 0.42 0.20 0.08 0.74 0.87 0.31 -0.04 0.32 0.60 0.57 0.69 0.63 0.84 0.43 -0.04 -0.49 —
T T IR IR TR TR RW REM LR TR TR R RED RED ERY B LR ORK BEEY) REW REM TIE IR BERY)
piii3 et EEY ERE p-S i ES b5 ESE S “ES 'S CES S TESE S TESE S HEY BRI SRIME BKBE T+ S ES
B2y ol = Fu-x su—% B Fi—x B
=4 TSPRUSEREMOHEBRE(BHAER)
TSP Be Na Al K Ca Ti V. Cr Mn Fe Co Ni Cu Zn As Se Rb Mo Ag Cd Sn Sb Ba Ce Sm Pb
TSP —
Be 093 —
Na  0.17 0.09 —
Al 0.55 0.63 -0.18 — —HHBIGR%20.9L) 1
K 0.96 0.99 0.11 0.58 — —FHBIFR%L0.8L) k=
Ca 0.56 0.55 -0.24 0.83 0.51 — —HHBIFR%20.7L) 1
Ti 0.96 0.98 0.07 0.67 0.98 0.60 —
\% 0.60 0.75 0.01 0.70 0.69 0.62 0.70 —
Cr 0.30 0.29 -0.22 0.07 0.30 0.20 0.35 0.01 —
Mn 096 098 0.02 0.63 0.98 0.62 0.99 0.73 0.34 —
Fe 0.95 0.92 -0.01 0.64 0.94 0.64 0.97 0.66 0.48 0.96 —
Co 0.94 0.93 -0.05 0.64/ 0.93 0.73 0.95 0.68 0.37 0.97 0.95 —
Ni 0.57 0.57 0.38 0.17 0.59 0.24 0.59 0.31 0.54 0.59 0.60 0.58 —
Cu 0.68 0.45 0.20 0.10 0.53 0.22 0.58 0.09 0.52 0.56 0.69 0.58 0.66 —
Zn 0.61 0.36 0.18 0.02 0.45 0.25 0.47 0.07 0.45 0.48 0.62 0.54 0.60 0.94 —
As 0.68 0.82 -0.06 0.45 0.83 0.30 0.73 0.59 0.06 0.76 0.66 0.68 0.24 0.11 0.12 —
Se 0.42 0.28 0.03 0.59 0.25 0.74 0.35 0.39 -0.09 0.34 0.40 0.42 -0.18 0.15 0.20 0.06 —
Rb 0.92 0.98 0.05 0.74 0.97 0.64/ 0.98 0.80 0.27 0.97 0.93 0.93 0.55 0.44 0.35 0.80 0.34 —
Mo 0.38 0.11 0.08 -0.11 0.22 0.03 0.25 -0.13 0.45 0.23 0.43 0.29 0.36 0.86 0.91 -0.03 0.11 0.12 —
Ag 0.02 -0.09 0.16 -0.41 -0.02 -0.38 -0.04 -0.09 0.31 -0.03 0.09 -0.06 0.45 0.59 0.61 -0.19 -0.45 -0.10 0.69 —
Cd 0.92 0.84 0.13 0.30 0.88 0.46 0.83 0.52 0.20 0.88 0.82 0.87 0.51 0.60 0.60 0.68 0.32 0.79 0.31 0.03 —
Sn 0.59 0.37 0.05 0.06 0.45 0.27 0.49 0.13 0.53 0.50 0.65 0.56 0.59 0.95 0.97 0.09 0.17 0.37 0.91 0.66 0.56 —
Sb 0.47 0.21 0.23 -0.24 0.31 -0.02 0.32 -0.06 0.41 0.33 0.45 0.36 0.55 0.92 0.95 -0.02 0.00 0.18 0.90 0.76 0.51 0.94 —
Ba -0.17 -0.21 0.24 -0.22 -0.17 -0.46 -0.14 -0.48 -0.07 -0.24 -0.17 -0.23 0.00 0.09 0.02 -0.14 -0.32 -0.24 0.24 0.14 -0.31 -0.01 0.09 —
Ce 0.44 0.47 0.25 0.39 0.46 0.47 0.47 0.64 0.19 0.50 0.48 0.49 0.74 0.41 0.42 0.19 0.06 0.53 0.15 0.39 0.40 0.44 0.33 -0.45 —
Sm  -0.43 -0.48 -0.39 0.26 -0.51 0.35 -0.38 -0.07 -0.01 -0.39 -0.27 -0.28 -0.26 -0.14 -0.08 -0.58 0.28 -0.34 0.02 0.00 -0.54 -0.01 -0.17 -0.24 0.16 —
Pb 0.68 0.41 -0.07 0.16 0.51 0.37 0.53 0.03 0.30 0.54 0.65 0.62 0.32 0.82 0.88 0.28 0.35 0.41 0.79 0.28 0.69 0.84 0.77 0.00 0.16 -0.11 —
pr it L TE L& LB Do Rewm T LR LR GW BRw ERh ERD AW HE AR Ry mEh RED LB LR R
BiE B EH FY-ES s Sms SO BOmE SRR SmR PO BOME PBE TL—% oM
REY BppEE SRl FL—% Fr—% AR TL—% AR
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(2) @JEcHROMM
F AR ETTED, £ 4IZHIERERO TSP LK
U BTt RIBE OISR Z 779, WIIOHLE T TSP iR
JE& 0.9 LLEDEN EBEZ R L=, K, Ti, Mn, Fe, Co,
Rb Tdh-otz, b 6 FHOERM TIEAV OIS 0.9 LA
FOEmWMEETR UL, NS O&RTHROTARR AR %
HRE SITD, ZIVDDBEICHE TILABRREORREL
bR = PREWZ L 7228 &R L e (M6), FE
MIDBRBEED NATEB RN & STV D88 TIE, Cu,
7n, Sn, Sb, Pb OABBEZS AV MZ 0. 7 LA O ERS 2R Lz,
AHRBEDFEAIRE ST D V & Ni OFFIRIIE R A
JFa T3 0.8 LLEORBIZ /R LAY, BHERERCOMBIIX
0.31 1&h o7z,
(3) GBI OMHT
T Y VHOSRBRERY, JREEK R EOKERET
Ko TEBIETTHZ LD, BIRENHBILIZELTH
T2 BICRIERE RSB R OFHL L 1372 D I < &bt T
WD, RGN SHUS W U CaJRIREEL)S
NHILTNG, P
7 Pb/Inlk
RBEM B ORBEHERXE O L 22 D TR L LT
Pb/7n SFOYREEHI > CREROHETEN FTRETH 2 & il
ENTWD, BARTIEARY Y Y OBEIED 1970 44T
E ST, PEREETIIEENAT Y Y L DFELEDS 1990 4
EDIRE S T270D, KEECIIERET Po JBENHEALY
&<, KEHSROEFEGHRE VS, —MRIRGYc#ET
&2 In Tk U CHERIONIC P JREEDN S < 722, Kk
FFHREZ VLA Po/Zn HE3E< 720 (0. 5~0.6), ENH
ROBFHHRE VAL Ph/Zn lEAMEL 725 (0.2~0.3) &
LS TND,DY X7 ICERKRETE, BYERER,
BAEBREEHIZEATCO Pb/Zn BB LT Pb, 7n JEEEDHIERS
RAERT, Po/In LLOVEIE, ZEREHETTET 0.37,
HHERERT 0. 15, RFAEBREETERT (42 T 0. 24 Th->
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