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Characteristics of PM2.5 components in Nagasaki prefecture (2017—-2019)
Takuma MAEDA, Masataka DOI*, Yuki TANAKAI!

1 Nagasaki Prefectural Kenhoku Health Center

We collected PM2.5 samples from four sites (Daito, Yoshi, Shimabara, and Obama) in Nagasaki prefecture between
2017 and 2019 and analyzed their chemical constituents. We carried out a positive matrix factorization (PMF) analysis
of the sources and found that the local source is a contributing factor to concentration differences in these
geographically close sites. PMF analysis revealed that most of the local sources at Daito were vehicle and biomass
burn and secondary nitrate, with a seasonal contribution of 5.4%-14.6% and 0.1%-20.7%, respectively. Most of the
local sources at Shimabara were secondary nitrate, with a seasonal contribution of 1.0%—32.7%. These results suggest
that vehicle and biomass burn and secondary nitrate contribute to concentration differences in these sites that are in

close vicinity to each other.

Key words: PM2.5 component analysis, local source, positive matrix factorization analysis
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A R ORI X

MHDOFEANKNE 2 5D,

51, F3LY, HIS12-205 T DS 12-1~
£5LCOD, T-N, T-PIREEN— B LI,
RI2THEZNOLOREN EFLTHDIER G
B, LU, H12-10°6 S 120 I K& 723
AITFERE NI o T 728D H 12D IR
(235 B Uz, HUS L2123 E ARG D3> T TITIR
258920 m&Y | A B Bl 6 il sV T
JIEDSRWE T E 725, FERS D7) Fica
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LTWA72D, ZOVEDEEIZHOWTOKE AL
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(BfL : mg/L)

MR COD T-N NO3-N NO,-N NH,-N T-P PO,-P SS
=4 4.4 5.5 5.2 0.03 0.04 0.28 0.19 9
28 5.8 5.4 5.0 0.05 0.06 0.50 0.34 16
=12 9.9 5.0 4.3 0.11 0.14 1.4 1.0 91
#=13 5.0 3.5 2.8 0.02 0.03 0.22 0.18 2
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#3 KEMLRER GA8H K (84t : mg/L)
R COD T-N NO5-N NO,-N NH,-N T-P PO,-P SS
8 7.5 3.8 3.4 0.08 0.12 0.44 0.29 31
Hm12 10 2.6 1.5 0.12 0.17 0.68 0.48 67
#hm12-1 7.5 1.7 1.2 0.06 0.09 0.32 0.20 25
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55 §77)1| ~ D A B DRI

i

X4 Hisi12-2 EFEOFEIIA F

S b E=y7n
#4 KEREHER (GA22H Fi) (47 : mg/L)

=% CoD T-N NO;-N NO,-N NH,-N T-P PO,-P SS

Hh R 12(FEE ) 9.9 3.8 2.5 0.22 0.36 0.95 0.74 25
12

32 53 2.5 0.23 0.55 2.3 0.64 360

(BICL 28 EITHR)
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BN IEARS TN, —EBIZ IR KR DA+ 4370k DORF T, RSB T2 BB 1 F -
HbdHD7DIRNBTEH L, KIFEAITE > TV LEZLND,
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X6 Hh55-250 (6H19H) X7 kKB A5372KH (6H24H)

5 ARG
K5 KRR (84 : mg/L)

FER  HEL COD TN NOsN  NOxN  NH,-N  T-P PO,.P  SS

M5 85 36 27 0.02 0.03 0.25 0.19 9
58280

W52 73 3.2 24 <002 007 0.24 0.14 16

M5 83 24 19 0.03 0.06 0.33 0.25 7
65170

HEa5-2 8.5 1.8 0.80 <0.02 0.46 0.49 0.43 10
65190 HEa5-2 28 2.5 0.36 0.04 0.12 2.0 0.47 570

H55-3 7.5 0.43 <0.02 <0.02 0.01 0.026 <0.003 4

H a5 31 2.9 0.25 0.02 0.22 2.4 0.83 320
65240 =

Ho5-1 28 2.5 0.30 <0.02 0.41 1.9 0.63 560

a5 5.7 1.0 0.65 <0.02 0.08 0.28 0.17 31
7H298 551 63 0.94 035 <002 005 0.42 0.25 28

W52 25 0.79 042 <002 010 0098 0072 8

vy

X8 Hhs55-2 B (6H17H) X9 Hu,55-1 Fif (6H24H)
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Water Quality of the Ariake River Basin, Isahaya Bay

Nobutaka URA, Yuka MAEDA, Atsuko MORI

Environmental standards are yet to be met in the regulating reservoir developed during the state-operated
Isahaya Bay land reclamation project although various measures have been taken based on the third period
action plan for the preservation and creation of a water-front environment near the regulating reservoir.
Therefore, we investigated the Ariake river which has a high chemical oxygen demand (COD), total nitrogen
(T-N) and total phosphorus (T-P) among the rivers that drain into the regulating reservoir. We conducted a
water quality survey and patrol investigation to determine the causes of load increases in order to establish
necessary measures for this area. Since the load sources include farmlands, workplaces, and domestic
wastewater, we proposed measures that were applicable to all these sources. It is important to conduct
similar investigations of the main rivers that drain into the reservoir with much higher flow and load

concentration and consider the load reduction measures that would be suitable for each river in the future.

Key words: Isahaya Bay land reclamation, regulating reservoir, environmental standard, water quality survey, load
source
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Population Density Changes of Ruditapes philippinarum in Shallow
Waters created using Recycled Glass Sand
in Omura Bay, Nagasaki Prefecture 11

Tomoyuki KASUYA

We investigated the abundance of the clam Ruditapes philippinarum in an artificial tidal
flat, commonly referred to as “Garasu no sunahama”, created by sand capping using recycled glass
sand in Omura Bay since 2014. Many recruits of R. philippinarum (5—10 mm shell length) were
observed in 2019, indicating an increase in the density of the clam on “Garasu no sunahama”.
Depending on the timing of planktonic R. philippinarum larvae recruitment into the benthic
population, the recruits of the clam possibly perish due to disturbance of bottom sediment during
typhoons, leading to a significant decrease in their abundance. In order to maintain a high abundance
of recruits, a covering net on the bottom surface would be useful in reducing the displacement of
the clams because of wave action.

Using Nakamura’s R/ index, we also investigated the macro- and megabenthic faunal biodiversity.
Annual fluctuation of the R/ index value was observed, and a decrease in the values seemed to have
resulted from mass mortality due to Aoshio. This index may reflect the effects of the bay-wide
environmental conditions on the benthic population of Omura bay.

Seasonal and annual changes in the radar plot of the R/ index values calculated from each class of
taxa were stable for the control area of a natural tidal flat compared to those for “Garasu no
sunahama”, the artificial flat, indicating that this value might be useful for the evaluation of a suitable

habitat for the benthic organisms of “Garasu no sunahama”.

Key words: Bivalves, Tidal flat, Benthos, Water park
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AHH OMET 2% EHE, HE FE

Yuji MIGITA, Guoxi CAl and Toshitugu TAGURI

FIR L CIREAE O 2y IR FR A F 2201 26EEDBEIAAL CUD, AHFZECTIEBHARLLR20194E E £ TIY
LU TET, R X, R R AL X (e AR T3 2e) 3B L ONRMR T 2R 00526 BROFERZERIZ DWW T,
VNTR (Variable Numbers of Tandem Repeats) {25557 T PRI 21T o 70, BIRRFIZISUNT, AL,
3761k (72%) EFEALFLER (28%) IZ L~ THEIG A R, ALRIEE DS B R IT2898K (77%) . LAY X8 7HK
(23%) ToroT=, MR OEIG DD @ T=OIXIRAL X T, 798 (83%) 235 B AL, T DI B (11%) 13%
FUIMPER 2\ B8R 7 (ST11/26) (IS S A7, Flin il TIIsE W B I3 E AL ATRR O HBTEI & 23 mi7 o
723 AUEATG O I FRBR 108k D HHIZHME H A B3 1Z KD EAT (East-Afrian-Indian) 717341k (40%) % (5 6D T
7o MBI, FER EHI, B 5RO HBREI A T 2E OB R LEELIL Q) e, KT LD 7T 27—k
AL A, BV RBRE R IRE MXI T RER 7 T AF —TE R (18.2%) AMED o722 8 A Ml T
EEE DN MEFIREE 2 DD BREFE N L2 EDH LRI, AP R EME P AADhELI LI
X0, TEHNCBN T, BE ORBRYRIE S ORI DR T- 2D AREAR AR R CHE IS T 2R O
BRI ORI ALK S L IZF G- CEH LB 2 b,

F—U— N R, VNTROHT, BASRKE, 7725 — pF%+F

ZOEIRRIN DA I TH EYYE 1L 55155
DGR FIAEDO—BREL T, R A E 1
P A S EEEA R E L M OB RIE
D—>THAHVNTR (Variable Numbers of Tandem
Repeats) L2 LD —_A T A0 A20124E 2 L Fe
MU HBRMR LTz, £, R, KR, R4k -t
PR & GEHUB A NARIE R L, 20154 12130 1 Hilsk
R CEL IR oT,

AIRITHERE O ) 2 I < mET 55510 bp
Ze BT & DM A BRI Z 70 R ORI i
L7-# %3814 PCR (Polymerase Chain Reaction)
EIZROERIEL | BEIEPEY) D7) 1 B A DB K AG Bl
FalE A EE L, SO IBTF O RS % FEIEE A O
DNAZ a7 7 A VT 58D ThD, EERH/MERELRE
L TiESupply 5125 Supply’s 15-mycobacterial
interspersed repetitive unit (MIRU) -VNTR? 238573,
W77 RIS E T 50 EOREEZE O7~8EI1%
AR B L, 5 (S (474 : ST11/26., STK,
ST3, ST25/19) | RN D, #EAME T
TR Oy BER BN OISR LT, 3 E T,
(2, R OSBRSS R R ERNL S T

x C & Ic

FEREIT. A% (Mycobacterium tuberculosis) (24
S THI X Z SN DIEYLE TIRGUE O T B 36 L OV
YIiE D BBAE T D ERIC B ARV T,
FURYYE IZFR ESCWD, FEEAF TR TR sl
H—DOERHERICED L, 20185 D FRANE O H B
FRAEEZ BB BE15,590 A | B AR (LAERIIZH IR LT
BEEAE NOL0GRETRLIEHD)12.3T, BAD
FERZ X E BRI X S IEE AL E AT B TD,
Rl B2\ T, RIE OB SRR % B #1222
AL TREF16.6THYY | ENTHREEO @Ok
LlpoTTnNS,

2011485 A IS THERZ I B 3 2 R E R GLIE T B FR$t
(JZA 88 Y B —H S ES, BIREORVHTe
NEFREEL L, MR BT 57 FEFHAED
FE MY 72 it -CRF FEHEE D M BEEZ | S51220164F
11 A DY IETIX20204E £ T2 B AD SRR R AR
BIEDKAE (REERI0LLT) £THIE TIT 5 HIENH
RSNz, HARDKZIREEE AV T 512130 7%
LI TEE O E OGRRIR L OHR iR
DACTEZ W T DR RBMELSNTNVD,
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%o ZO X725 m D H GOV EE N OFEEZ ERR Ok
BN HEAL7-IATA (Japan Anti-Tuberculosis
Association) 12-VNTRZ#2ME L, BU/E CIIE IR
EL7o>TND, RIEITERIRGLEE N FFI72 8 1)
B B2 35 G I X B RR O 2 [ E IS W ME R 2 R
T3, MR EES N R O A X0 FRBEDI A
L TWDT= T i Z 1B N9 2 B D D %,

Fo, BARFRBIORIE T LT OV TIE, VNTR
B AEIR O 71D f KEF & =R (maximum a
posteriori: MAP) #EEVEIC L > ThH A TEH LA
S TWD,

AT, RN ORI BE D H20124F4 H ~
20194F3 H ECTITUAE LT BAH RE26 /K DVNTR
BT LD 50 it SR SR A P 0D S22 R A it SR &%
B OETRITRIUZ DN THRE T 5,

HEP LUVAHE
1 VNTRZHTDJ51k

20114211 A 7> 5201943 H & TOREKRAERIC
X RNORERIRIR 2 A7 2 R & 0
SN REEEGE (BULEL 7 : 95~105°C, 10%7)
D D HILEFTRE T - 725268k & fRbrwt g2 & L
7o BHEIDNAIZ 7 = / —/L 7 1 iR jL DAL
TH ) —VIRBAEIC X DR L7, VNTREEIRT &
DA B ORE FIEXFEREVNTR N R Ty
7 IZHESLL | JATAL2FEIICIATA (15) 358k
(QUB-11a. ETR A, QUB-18) 93 L UV Al 25 35 1
(QUB-3232, VNTR3820, VNTR4120) 9% iz 7= A =f
18fEIk DT T A ~—%fE L7z, PCROH 1T,
95°CT243 IN#Ekt% . 95°C30F), 60°C30F), 72°CI0FP D
P ANV %EIBEE G, etk IZT2°C T IEAL 7=,
PCRHIE FEY) 0.5 X TBEAEE i 2 IV -2 %
Nuesieve 3 : 1 Agarose (Lonzatl:) D7 Fa— A7 V%
18 L . Mupid®-One (Mupidft:82) Z F T, 100V 60
~12053 DM T CERIKEZ T, T AR~ —
#1—1Z21Z0’ RangeRuler 100bp+500bp DNA Ladder
(Thermo Fisher Scientificth) 2 FHL 7=, vkEhZ D7
JNEZF VT LT~ AR TYE LTI ISR IR
TCHRE LTz, ZOINILTEON & EIRENE
AVOPCREEIEFEY) D 3§ 8 A X7 b AR Bl [R1 4K
EHEREL,

2 BEERM
ML= B HRRDVNTRZ 17 74 )V % | 1B W i AR
WFZERT LIRS N7 K F MR (maximum a
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posteriori:MAP) £ EIE [ LAt 0 7T 2 F
T, AL ARRS A (R A4 (ST11/26, STK, ST3,
ST25/19) 35 X USHr B LIEJLAORIRR I A3 L |
TRARFTHUIR T & i fE = L IC B 5 R A B LR LT,

3 ITRE—ENT

AWFFETIE, BIR T OERELZEL ., 1HEIOX
WEHNEIE S 725 I E TR [ — OBREL (77 A
=) LEFRLIZY, 7T 2F =IOV TIE, 1]
N4 (WRmg, B, Bk R T Relfy i) O
Iz OWTHEELT,

4 Gy R S

FICLVNTRZ 07 7 A /L Z s 3 BRI D R B 1T
DUNTIE, PRI L2 FRE ] D1 T Bh IR S5 0D 52 Hit e
LA R LR A A D E R YRR IS S DR & 7 A
Teo TDFER, 3 TR G Fl Cho 7o FIC
DONWTHEDEED T,

WEBLUEER
1 BBHH

T AT ARIT R GrA M (W, R =L
e AR T 38 LORIG ) 5200k OVNTRZ 0 7 7 A L %
MAPHEE AT 7 017 ICHRAT LS DAL HRER
ZHIIE] (FR1-1) | AEin)E il (R1-2) ISR LTz, 4l
TR, ALK IE3T68E (72%) | ALk DS B
ST 289Kk (77%) Th-o7=, ZOfRNT#E R T 7
RO HALITINT~8%% (58D Do )3 E DO 51 12)
EHAEL T2, HER IR b - R T Iz I 0
THE IR DI AL R A TRk (83%) L e ik, £
FUIMHE 12 2\ E S HST11/26711 12 739Kk (11%)
BN ENRR Th T, BRI b e, 41
A OO A 0 8 CIE AL TRIER 0 5 & 37 BRI A3 61K
(35%) &<, ALE L LT RTOF G TIE, b
TURRDHH ST25/1195 D43y HER I AN 703 o T, ST B
FENTIEEFRRBIC S BYMERE B L0 ICE
WTHLZERL BN T AR 12 ST25/19% T 5ty
53 BEBE B 0D i\ VUL 12) LR AR K TN D, A )
OB RO HBLE G REORILEEEL T
7o SHIT, BV E FEAL AR O B EIS
BTN ALEA CorBES 7 IR AL U RIER 108K
HHARR (40%) 137 4V EIERR THHEAI (East-
African-Indian) BI13 CThh~7-, WL 7 4UE T A
BHHNIT AV IR OB DHME A BE Th-
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R1-1 H—RASUAMEUMBIE T HEEHFE

B[yl S FEdb Rk
ot 2 ok Fituit] A 3 3
At (%) * At (%) *
ST11/26  STK ST3  ST25/19 &Ft(%)** &it(%)**
B 1 8 19 27 55(71) 22(29) 77 (70) 33 (30)
=18 4 14 20 35 73(75) 24(25) 97 (68) 45 (32)
ElEH 3 17 19 43 82(77) 25(23) 107 (74) 37 (26)
B4t kR 9 1 17 42 79(83) 16(17) 95 (77) 29 (23)
At 17 50 75 147 289(77) 87(23) 376 (72) 144 (28)
AR *: 2N THDLESE A (W) > LREKANTLED 2 EE
#1-2 BEBERICHS TS ERES
LRk El =14
TR e - ﬁﬂg@ &HEH(%)* &t (w)*
ST11/26  STK ST3  ST25/19 &EH(w)**  &EH(%)**
MR 1 2 3 5 11(65) 6(35) 17(63) 10(37)
41-607% 3 3 6 16 28(80) 7(20) 35(69) 16(31)
61—8073% 4 13 20 41 78(71) 32(29) 110(70) 47(30)
81 L 9 32 46 85 172(80) 42(20) 214(75) 71(25)
=5 17 50 75 147 289(77) 87(23) 376(72) 144(28)

BEH (%) 2HATHEDLEIE
7o ARBITISIT DA AT D F AL HTY

BEH (%) > EREKRATHDHSEE

x2 BHHBIZEITEIIRI—HAME

BROBIIILSME 14 B O Bk
S LEDIS, REMR R R RiEm RIt-EiRE
FHE (%) 81 77 79 72
2 152N —PFMT FRATIREL (n=520) 110 142 144 124
P XA T AT RS IR ) B Y VSRR B 20 18 19 31
HE L5200 DVNTRF 7 7 A L% 3 DSRE—RHE (%) 18.2 12.7 13.2 25.0
(A HIRD 7T AS— T (R2) 2R 93R9—8 7 8 9 9
T 01T DENFERZY OB GBS Fgo5R8— 2.9 23 2.1 34
16,789 ADH 5805k LA 136,726 A BRHTRE— 5 3 3 1

(40%) , Rl AW I B dk B

227 ADHIBH80mELL 1113 A (50%) THY, ALK iT4
E L0 B R 3 W SO S TR B
Do BNEHIX Z iz n e, AL et R T s 72
Z—TE R H25% (3LIKRIL24KK) | Y457 T A% —3. 414t
OHRX LOEE -T2, 20134F (2384 LT KB
BENIRYe (1177 AX —) IC LD BEE 2 bb, £T-
VR B AR O L SRR SR D iy (2012 ~201 74
22.8~36.5) Y HIlTHY | MEHTL 7= FkED BBE D)
FEURIIB L SO HI X K0 Eh o7z, Alal, B ETHE
XD T AL =TGR AR RE LTZRE R, ORI

LTI T AR — AR I1318.2% (20KR/110kk) LK<
Sz, b, ZD0Z81381.8% D B 127 T AL —TEHL
BB T2 LA B IR L THY, ARHUIRNIZI
8 F N E RIS E DA T - IR A DT, 24k
BIAGTRINGIET DIEN I oTo, ZIVED IR
WO @ RERIIE IS ONRMEFRRICEIDb0L
HEZED, SHIZ, BB IORBETIZOWTL, 7
TAB =TGR T ENE 12, 7% (188K/1428K) |
13.2% (19FK/144KE) LKL B 7T AL —H/ NEho
77

-55-



3 TR

5261k (P — AT AT X GBS DB &
To) BT UTZRE B, 79 AX — BB LT MR I 50 7
SIS PRAdFET O FEHEE PR A ORE R <3
B 25RO 2R o T, FREE T O R B ME A
B 725 27~ 4 (3R3) o & DNERI S TR fl 5% P
Y (No.1) . FEEPNEYF61 (No.2) | Ji iRk
#451 (No.3, No.5, No.6) 35 L OV a n 5 Jit 3% PN R e 4
%51 (No.4, No.7) DA FH7EHI Th -7z, No.LIE[F UK
KBTS, RICE AR AR A L7228 CRgLL
7~ TH o7, No.31L20134E5 H IZIRBEN TRAEL
72594 DAL YL =151 (e 7E 1] : 2240 | TEAEMEREEZ
JEYUE (LTBI) :3744 ) THY | 43T L7Z 108K DS H Ik
IL18FEIDODNAT 0 7 7 A W5 eIl — K L7225, 1
P (S205) 1348 Al 28 fE i D 178k (VNTR3820) T 7
STz, D%, 20194E2 A I ZHE M5 A LLRTA N [F]
U EREBIICREHIABEL T2 R (S482) Db [A]
Uit fn 7RI R S AV, 200 B IX 30 AR ARG
IR IEN SO NKI MRS E 2 DTy, Y
EHHERUDNAT BT 7 AV ThHoT-ZEMHEEMFE
AR ISR URGLIR L7 > 7= ATREME . 30D\ M R
L. 20196E2 272> TR LIZ AT REMED B A B D,
No.6IXBFE M. BENDHHEAMH ~DBE NG5
JEYL T -T2, T RN Y 3% R B A B A% L
WS TIIE LT, HRE LD B M Tt WL AR D
VNTRIREAE RO B ZZ P LT, IREEZ28 % C
DNAZ 17 7 A /VHNE SN EH Th Tz, Fi2,
No.4#5 JUNo. 71 & s it 35X L Td Y | No.4l
AFTEMBRRE ~, No. 71X AFTHE M TR L 7= 451
ThH-oT,

T EH

2012~ 20194 D £ IR L 12 38 1T 5 T B G i i iR
H1R526 8K 0D 43 135 F AT il A IO EL 07, BN
FERZ I O AL R B oo H BB A 1 X 4 [ L R A
M CThotoi, Bk ettt frmixf e o f Tt
ST11/26 B DE|E N E -T2, AUE AT OF g T
I FEAL AR RE LORE H 4Kk (40%) 134 E HAE R IC X
HEAITHY | SMENFERZ AR ITH S8 AV D2
NhdrLEE b, REMIE DT 22—k R
18.2% K<, A HiLIE oD i IR BB SR U T i s 00 PN IR
FRIC LD DEHEESND, BRI, AEIZLD S
TR RN EH A BT, ZNETOEMEZEZT T
VEHETE DI Z 727 T R YR DFERA . AR A D &
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Qe B O FE R FRR - FHR G D8R 6 L OV F451
DHERINDDLRRE W RELIR o To, ZDXINTH T
FRENTIC Z D B E 2 D DT LT PREEFT I T2l
(RS O IE 72 P 2 3 4R L | A RIS e &
R REZ T ORIV IGH L bbb,
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Molecular epidemiology of Mycobacterium tuberculosis in Nagasaki Prefecture,
2012-2019

Yuji MIGITA, Guoxi CAIl and Toshitugu TAGURI

A molecular epidemiological survey for Mycobacterium tuberculosis was performed from 2012 to 2019 in

Nagasaki Prefecture. In this study, 526 tuberculosis strains were collected in Nagasaki Prefecture from the

Southern district, the Central district, the Northern district (including Sasebo city), and Nagasaki city. The

strains were analyzed by variable number tandem repeat (VNTR) typing. Beijing genotype strains

accounted for the majority (376, 72%) of isolates. Among Beijing strains, 289 (77%) had ancestral

genotypes and 87 (23%) had emerging genotypes. The highest proportion of ancestral strains (79, 83%)
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was found in the northern part of the prefecture; nine of these strains (11%) were classified as genotypes
ST11/26, which are commonly associated with multidrug-resistant M. tuberculosis. Non-Beijing strains
were more commonly detected in younger individuals. Among the 10 non-Beijing strains detected in
individuals under 41 years old, four East African Indian strains (40%) were observed in foreign-born
patients. The distribution of M. tuberculosis genotype prevalence observed in this study matched patterns
at the national level, both by region and by age. Cluster formation in each district was examined and
showed that the cluster formation rate (18.2%) was relatively low in the southern part of the prefecture,
which had a high morbidity rate. Therefore, many patients in this area, especially elderly individuals,
likely experienced intrinsic relapse. Combining our genotyping results with field epidemiology data
elucidated the infection route in seven cases. Thus, VNTR typing is useful for understanding the
transmission of tuberculosis in Nagasaki Prefecture and may contribute to preventing the spread of this

infection.

Key words: Mycobacterium tuberculosis, VNTR analysis, genetic lineage, cluster, molecular epidemiology

-59 -



